Variously substituted (phosphonoacetamido)oxy analogues of geranylgeranyl diphosphate (GGdP) as GGdP-transferase (GGTase) inhibitors and antiproliferative agents.
Aberrant signalling through the pathways of small GTP-binding proteins, belonging to the Ras superfamily (Ras, Rho, Rac, Cdc42 etc.), occurs in several types of cancer, where mutated Ras accumulates in its GTP-bound active form and causes uncontrolled cell proliferation. For these reasons, molecules able to target the Ras pathway in any of its stages are potentially useful in anti-cancer therapies. Inhibition of farnesyl-protein transferase (FTase), the enzyme that post-translationally activates Ras, has been pursued for the obvious role of the Ras oncoprotein in human malignancies. It was later found that some mutated forms of Ras (K- and N-Ras) can also be geranylgeranylated by geranylgeranyl-protein transferase (GGTase) when FTase is blocked, circumventing the antiproliferative effects of FTase inhibitors. Therefore, a new task has been the search for new GGTase inhibitors, which can also interfere on cell proliferation by blocking the isoprenylation of other Ras superfamily proteins (i.e. Rho, Rac, Cdc42) involved in the regulation of cell cycle progression. We have recently described a series of phosphonoacetamido- and phosphonoacetamidoxy-stable analogues of geranylgeranyl-diphosphate (GGdP) possessing good GGTase inhibitory properties and, some of them, also remarkable GGTase/FTase selectivity levels. We have now extended this series to a larger number of variously substituted phosphonoacetamidoxy-analogues of GGdP in order to establish the effect on GGTase inhibitory activity and selectivity due to the presence of different substituents in the polar portion of these GGdP mimics. We have also measured the cytotoxicity of these compounds on tumour cell lines with the aim of evaluating their potential anti-proliferative effects.